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Introduction 
The southeastern United States is recognized as a hotspot for aquatic biodiversity.  The 
region contains exceptionally high levels of fish and mussel richness, and is the most diverse 
region in the world for freshwater crayfishes.  A review by Taylor et al. (2007) found that nearly 
half of the crayfish in the area were in need of some conservation attention due to a combination 
of small native ranges, land use changes, and the threat of invasive crayfish species.  The lack of 
up-to-date or rigorously conducted distributional surveys for many US species was highlighted 
by Taylor et al. (2007) as an additional cause for concern.  Many crayfishes known to historically 
occur in Alabama and Mississippi were listed by Taylor et al. (2007) as vulnerable, threatened, 
or endangered for the aforementioned reasons – narrow ranges as currently known and lack of 
recent survey work.  
Three crayfish species that were listed by Taylor et al. (2007) as in need of conservation 
attention were also included in a 2010 petition for listing under the Endangered Species Act filed 
by the Center for Biological Diversity.  These three species, the Least Crayfish, Cambarellus 
diminutus, the Burrowing Bog Crayfish, Fallicambarus burrisi, and the Lagniappe Crayfish, 
Procambarus lagniappe each have limited ranges in southwestern Alabama and southeastern 
Mississippi and were the focus of this study.  Following conservation priority criteria developed 
by the Alabama Department of Conservation and Natural Resources, C. diminutus, 
Fallicambarus burrisi, and Procambarus lagniappe were also classified as a P2 (High 
Conservation Priority) by Smith et al. (2011).  These three species were chosen based upon the 
need for range-wide status assessments and because of the paucity of recent records for them.  
The current status survey was conducted to better determine the actual distribution and the need 
for conservation status for C. diminutus, F. burrisi, and P. lagniappe.  This study had four main 
goals: 1) visit as many historical locations as possible for all three species and using traditional 
methods sample for the presence of each species; 2) attempt to find additional populations of the 
species by sampling other streams with suitable habitat in southwestern Alabama and 
southeastern Mississippi; 3) anecdotally assess population levels; 4) document habitat for the 
three species. 
Species Accounts 
Cambarellus diminutus (Fig. 1a)- The Least Crayfish is historically known from three 
locations in Mobile County, AL, six locations in Jackson Co., MS, one location in Harrison Co., 
MS, and one location in George Co., MS (Smith et al. 2011, USNM 2012).  Two locations in 
Jackson Co. were within one mile of each other and classified as one location while the historical 
location in Harrison Co. could not be located due to ambiguous locality information.  The 
species was reported to occur in ditches as well as pools within sluggish streams where water 
was slow moving and heavily vegetated (Hobbs 1989, Peterson et al. 1996). The type locality is 
a large clear sand-bottomed stream, 3.5 miles south of Irvington, in Mobile County, Alabama.  
Cambarellus diminutus is the smallest known crayfish species in the world with size ranging 
from 12.5mm to 30mm total length (TL) (Peterson 1996). This species closely resembles 
Cambarellus schmitti, but differs in possessing considerably reduced elements on the processes 
of the first pleopods (Hobbs 1945). Taylor et al (1996, 2007) listed this species as Threatened. 
Fallicambarus burrisi (Fig. 1b) - The Burrowing Bog Crayfish is historically known 
from five locations in Mobile and Washington counties, AL (Smith et al. 2011), and three 
locations in Jackson County, MS (USNM 2012).  All of the sites are within the Chickasaway and 
Escatawpa river systems (Schuster and Taylor 2004). It is a primary burrowing crayfish that has 
been most commonly found within Sarracenia (pitcher plant) bogs, usually building complex 
branching burrows into sandy clay substrate (Fitzpatrick 1987, Schuster and Taylor 2004). The 
type locality is a hillside Sarracenia bog, 5 miles east of Highway 57 in Greene Co., Mississippi 
(Fitzpatrick 1987). Taylor et al (1996, 2007) listed this species as Threatened.  First form males 
can range in size from 21.7mm to 26.4mm carapace length (CL) (Fitzpatrick 1987). 
Procambarus lagniappe (Fig. 1c) - The Lagniappe Crayfish is historically known from 
the lower Tombigbee River system in Mississippi and in Alabama (Hobbs 1989). It has been 
found at six locations in Washington, Choctaw, and Sumter counties in Alabama (Smith et al. 
2011), and seven locations in Kemper and Lauderdale counties, Mississippi (Fitzpatrick 1990, 
USNM 2012). The Lagniappe Crayfish is known to occur in flowing streams with sand bottoms 
and accumulated vegetative debris (Fitzpatrick 1990). The type locality is Pawticfaw Creek, 6.0 
miles south of DeKalb, Kemper Co., Mississippi at Mississippi Highway 39 (Black 1968). 
Procambarus lagniappe is most closely related to P. spiculifer, but differs from it in having a 
much reduced caudal knob (Black 1968).  Adults of the species can range in size from 20 to 35 
mm carapace length (CL). 
 
Methods 
During March and November of 2013, and March and April of 2014, field surveys for the 
three crayfish species were conducted in streams of southwestern Alabama and southeastern 
Mississippi. Sites where chosen for sampling if either they were known historical sites of the 
three target species or as potentially new locations based on the availability of suitable habitat. 
Historical sites were compiled by conducting museum database queries at the United States 
National Museum of Natural History Smithsonian Institution (USNM), Eastern Kentucky 
University Crustacean Collection (EKU), Mississippi Museum of Natural History (MMNS), and 
Illinois Natural History Survey Crustacean Collection (INHS).  Sampling at most sites with 
standing or flowing water was conducted with a 3m x 1.5m seine (3.2mm mesh) or with dip nets.  
At each seining site the seine was set below groupings of cobble or woody debris and held by 
one person while one or two others disturbed the substrate immediately upstream by kicking and 
shuffling. Dip nets were employed in shallower water bodies with no flow and were swept 
through the substrate and vegetation. At locations surveyed for F. burrisi, the site would be 
visually surveyed for the presence of burrows and then the burrows would be excavated using 
hands and a trowel.  All crayfish were collected and kept in a bucket until all sampling was 
finished. 
After collection efforts were completed, crayfish were identified in the field if possible, 
and then preserved in 70% ethanol. Specimens were then transported back to the lab to verify 
identifications or identify those not resolved in the field. Some specimens were kept alive for 
photographic purposes; once photographed the specimens were added to the original collection.  
All species were separated, counted, sexed, and cataloged into the Illinois Natural History 
Survey Crustacean Collection. 
 
Results 
The present survey assessed 56 separate stream sites across southern Alabama and 
southeastern Mississippi (Table 1). Stream sites consisted of both historical localities and 
potential new locations. In March 2013, November 2013 and March and April of 2014, 15, 15, 
and 26 sites were sampled respectively. 
Cambarellus diminutus- Of the 56 sampling sites, C. diminutus was found at eight 
locations across Jackson Co., MS and Mobile Co., AL (Fig. 2).  One in MS and three in AL were 
historical locations.  This species occurs in streams, swamps and ditches with slow flow, 
moderate turbidity, rooted macrophytes along the edges, and with substrates consisting of mud 
and sand and depths and widths ranging from 0.1m to >1.0m and 2m-8m respectively (Fig. 3). In 
addition to our field surveys, C. diminutus was found at three additional sites sampled on July 
28, 2014 by M. Kendrick, a graduate student at the University of Alabama. These records are 
included in Figure 2 and Table 1. 
Fallicambarus burrisi- Of the 56 sampling sites, F. burrisi was found at four locations 
(Fig. 4), two of which were historical locations. This species primarily occurred in burrows 
located in pitcher plant bogs (Fig. 5) but was also found in burrows located in a roadside ditch 
and near a pond.  Fallicambarus burrisi was also found at one additional site sampled on July 
28, 2014 by M. Kendrick, a graduate student at the University of Alabama.  This record is 
included in Figure 3 and Table 1.  The species was also collected by authors C. Taylor and G. 
Schuster from a site in Mobile Co., AL (roadside ditch along U.S. Hwy 45, 31.1399 -88.2552) on 
13 March 2008.  Given the recent collection date of that record, it is also plotted in Figure 3.  
Procambarus lagniappe- Of the 56 sampling sites, P. lagniappe was found at 11 
locations from Kemper Co., MS southeast to Choctaw Co, AL (Fig. 6).  Four sites in MS and 
two sites in AL were historical locations or within 0.5 km of a historical location. This species 
occurred in streams with slow to moderate flow, little to no turbidity, substrates consisting 
mainly of sand, and depths and widths ranging from 0.1m-1.0m and 2m-10m respectively (Fig. 
7).  
Discussion 
 Our field work suggests that Cambarellus diminutus, Fallicambarus burrisi, and 
Procambarus lagniappe are stable and continue to persist across their ranges.  While ambiguous 
historical locality descriptions and lack of public road access prevented us from visiting all 
historical locations for all species, we believe that our field efforts adequately assessed status of 
each species.  Our work also supports, with minor exception, previous descriptions of required 
habitat for each species.  We discuss each species separately in the proceeding paragraphs and 
make suggestions for conservation attention. 
 Cambarellus diminutus was found in slow flowing streams or ditches from western 
Jackson Co., MS to eastern Mobile Co., AL.  The eight sites from which we collected this 
species were all located within 38 km of the Gulf of Mexico coastline (Table 1).  Our results 
indicate that C. diminutus’ range has not changed since the time of its original description by 
Hobbs (1945).  Population levels at most sites was healthy, with more than 10 individuals being 
collected at three sites.  The low number of individuals collected at the remaining sites is more 
likely an artifact of its low detectability than low population size since at most sites there were 
large expanses of what seemed to be suitable habitat.  The Least Crayfish is the smallest known 
crayfish species in the World, with adults rarely reaching 30mm total length (Fig. 8).  At such a 
small size, we found that individuals were extremely difficult to see in seines or dip nets when 
they were filled with vegetation and debris (Fig. 8).  It is quite likely that we were unable to 
detect all individuals collected during our sampling.  This low detectability could also account 
for the lack of additional documented populations/sites for the species within its range during our 
sampling and that of other researchers since its description.  It is likely that past researchers may 
have overlooked this species in seines, dip nets, or traps thinking they were juveniles of other 
species because of their small size.  While the Least Crayfish has a very restricted range (water 
bodies within an approximate 3260 km2 area) along the Gulf Coastal Plain, we do not feel that 
the species is of conservation concern at this time.  This belief is based on the abundance of 
suitable habitat for the species (Fig. 3) across its range and the lack of immediate threats.  The 
slow or non-flowing stream or wetland habitat where the species is found, especially near the 
coastline is not conducive to residential, commercial, or agricultural development.  Finally, 
invasive crayfish species represent one of the most detrimental threats to crayfishes (Taylor et al. 
2007) and we are not aware of any established populations of invasive crayfishes in or near the 
Least Crayfish’s range. 
 Fallicambarus burrisi appears to still occur from east-central Greene Co., MS south to 
Jackson Co., MS and east to the Tombigbee River drainage in eastern Washington Co., AL.  
While we only collected the species from five locations, those collection sites span the known 
historical range of the species (Fitzpatrick 1987).  Fitzpatrick (1987) reported that the Burrowing 
Bog Crayfish was always associated with wet Sarracenia pitcher plant bogs.  Of our five 
collection sites, three were in pitcher plant bogs.  At the remaining two sites, specimens were 
collected from burrows in wet roadside ditches with sandy/clay soils and homogeneous 
grass/sedge vegetation communities (Fig. 9), thus indicating that F. burrisi is capable of 
inhabiting sites without large Sarracenia populations.  Similar to C. diminutus, F. burrisi is a 
crayfish species that is difficult to detect.  The species is a primary burrower and spends most of 
its life in burrows that can reach 0.4 m in depth.  Digging these burrows out by hand is the most 
effective method of capturing F. burrisi and considerable effort (>2.0 man hours) is needed at a 
site to confirm its presence.  In most cases, several hours of digging resulted in the collection of a 
single individual.  Estimating population sizes at known locations was not a goal of the current 
study, however, we can say that many burrows present at sites we visited were not excavated.  
Based on the number of burrows observed at each site, population sizes at our five locations are 
probably very large and not represented by the low number of individuals we were able to 
collect.  The low detectability of F. burrisi also argues that the true number of populations within 
the range of this species is underrepresented by our fieldwork.  The species most likely occurs in 
many low wet fields and ditches in the region between the Tombigbee/Alabama River and the 
Pascagoula River from southern Greene and George counties, MS east to southern Washington 
and northern Mobile counties, AL.   
 We believe that the status of F. burrisi is stable and that conservation attention is not 
warranted at this time.  There is an abundance of suitable habitat across its range and we are 
unaware of any large-scale habitat alteration projects within its range that would drain potential 
habitat and alter vegetation communities.  Silviculture is widely practiced in the northern parts of 
the range of F. burrisi.  However, our visit to the type-locality (hillside bog, Greene Co., MS 
31.2974, -88.4893) on 3 April 2014 suggests that active silviculture activities may not be entirely 
detrimental to the species.  The type-locality occurs in a Mississippi state owned forest.  Timber 
at and around the hillside pitcher plant bog had been harvested within six months of our visit.  
Fresh tracks and oil stains from equipment were present and almost all trees had been harvested.  
Little to no vegetation remained (Fig. 10).  Yet, given this degraded habitat, we found numerous 
active burrows, and we were able to collect one individual of F. burrisi at the site.   
 Procambarus lagniappe was found at 11 sites across its native range.  The species 
continues to occur commonly in streams of the Tombigbee River drainage from northern 
Lauderdale Co., MS southeast to central Choctaw Co., AL.  We did not sample all Tombigbee 
River drainage streams in this region, but feel confident that the species occurs in many 
additional stream locations with suitable habitat within its known range.  Our field surveys 
confirmed Fitzpatrick’s (1990) observations of the preferred habitat for P. lagniappe.  We only 
found the species in creeks with flow and firm sand bottoms (Fig. 7).  The species was always 
found in accumulations of woody debris, root wads, or rooted vegetation (Fig. 7).  This latter 
habitat component suggests that P. lagniappe is somewhat habitat limited within streams.  The 
absence of woody debris or rooted aquatic vegetation in stretches of streams harboring the 
species would likely preclude the species from occurring there.  Given the number of sites from 
which we collected P. lagniappe, and the lack of impending large-scale stream altering activities 
and the lack of invasive crayfish species within its range, we do not believe that conservation 
attention is warranted. 
Summary and Conclusions 
 The three crayfish species assessed in this project (C. diminutus, F. burrisi, and P. 
lagniappe) are all similar in that they have restricted ranges in the Gulf Coastal Plain of 
southeastern Mississippi and southwestern Alabama.  In an area less than 8000 km2, the total 
native range of each species is quite narrow when compared to many other North American 
crayfish species or other aquatic taxa.  This was probably the rationale for ranking these species 
as threatened by Taylor et al. (2007).  Our field efforts documented the continued presence of all 
three species across their historic ranges with an abundance of available and suitable habitat for 
each of these species.  We are also unaware of any impending threats to these three crayfish 
species or their habitat.  These factors suggest that C. diminutus, F. burrisi, and P. lagniappe 
should continue to be monitored by regulatory agencies, but not designated for formal protection 
at this time.   
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Figure 1a.  Cambarellus diminutus, from Mobile Co., AL.  Photo by G. A. Schuster. 
 
Figure 1b. Fallicambarus burrisi, from Baldwin Co., AL.  Photo by G. A. Schuster. 
 
Figure 1c.  Procambarus lagniappe, from Kemper Co., MS.  Photo by G. A. Schuster. 
 	  
Figure 2. Map representing survey locations where Cambarellus diminutus was present (black circles) and all current 
survey sampling locations (red circles). 
 
  
Mississippi Alabama 
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Figure 3.  Photo of habitat typically found at sites containing Cambarellus diminutus.  Photo by G. A. Schuster. 
 
 
	  Figure 4. Map representing survey locations where Fallicambarus burrisi was present (black circles) and all current 
survey sampling locations (red circles). 
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Figure 5.  Photo of open, pitcher plant bog habitat typically found at sites containing Fallicambarus burrisi.  Photo by G. 
A. Schuster. 
	  
	  Figure 6. Map representing survey locations where Procambarus lagniappe was present (black circles) and all current 
survey sampling locations (red circles). 
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Figure 7.  Photo of habitat typically found at sites containing Procambarus lagniappe.  Photo by G. A. Schuster. 
 
  
 Figure 8.  An adult Cambarellus diminutus collected from Jackson Co., MS.  Photo by G. A. Schuster. 
 
 
Figure 9.  Roadside ditch habitat in Mobile Co., AL containing Fallicambarus burrisi.  Photo by C. A. Taylor. 
 
 Figure 10.  The type locality of Fallicambarus burrisi  in Greene Co., MS.  Photo by G. A. Schuster. 
 
Table 1: Alabama and Mississippi sampling locations from 2013-2014 status surveys for C. diminutus, F. burrisi, and P. 
lagniappe and the number of individuals of each target species collected. 
 
Date Drainage State County Location Latitude Longitude Species Number
3/19/2013 Conecuh AL Conecuh tirb. Big Escambia Cr. 31.4087 -87.255
3/19/2013 Alabama AL Monroe Randons Cr. 31.4839 -87.4556
3/19/2013 Alabama AL Monroe Lovell Cr. 31.4064 -87.5487
3/19/2013 Alabama AL Baldwin/Monroe Little River 31.2977 -87.7115
3/19/2013 Alabama AL Baldwin roadside ditch 31.2821 -87.7324
3/19/2013 Tensaw/ Mobile AL Baldwin swamp 30.8627 -87.8952
3/20/2013 Bon Secour Bay/ Gulf of Mexico AL Baldwin Weeks Branch 30.3991 -87.8523
3/20/2013 Weeks Bay/ Gulf of Mexico AL Baldwin pitcher plant bog 30.4152 -87.8184
3/20/2013 Bon Secour Bay/ Gulf of Mexico AL Baldwin Bon Secour River 30.3557 -87.7079
3/20/2013 Wolf Bay/ Gulf of Mexico AL Baldwin flooded ditch 30.3704 -87.6069
3/20/2013 Soldier Creek/ Perdido Bay AL Baldwin ditch trib. Of Soldier Cr. 30.3943 -87.51
3/21/2013 Wolf Creek/ Wolf Bay AL Baldwin swamp and ditch 30.4001 -87.6474
3/21/2013 Styx River/ Perdido AL Baldwin trib. To Styx River 30.7447 -87.761
3/21/2013 Perdido River AL Baldwin Dyas Cr. 30.8708 -87.6396
3/22/2013 Tombigbee AL Jefferson Gurley Cr. 33.81187 -86.73819
11/12/2013 Noxubee/ Tombigbee MS Kemper Wahalak Cr. 32.8966 -88.506
11/12/2013 Sucarnoochee MS Kemper Straight Cr. 32.8795 -88.6709
11/12/2013 Sucarnoochee MS Kemper Running Tiger Cr. 32.8673 -88.7252 Procambarus lagniappe 11
11/12/2013 Sucarnoochee MS Kemper Sucarnoochee Cr. 32.7837 -88.6024 Procambarus lagniappe 6
11/12/2013 Sucarnoochee MS Kemper Sucarnoochee Cr. 32.6981 -88.4855 Procambarus lagniappe 2
11/13/2013 Sucarnoochee MS Kemper Pawticfaw Cr. 32.6899 -88.6166 Procambarus lagniappe 4
11/13/2013 Sucarnoochee MS Kemper Blackwater Cr. 32.6444 -88.5 Procambarus lagniappe 2
11/13/2013 Sucarnoochee MS Lauderdale Big Reed Cr. 32.5499 -88.5063 Procambarus lagniappe 3
11/13/2013 Chickasaw/ Pascagoula MS Lauderdale Buckatuura Cr 32.2888 -88.5735
11/13/2013 Tombigbee AL Choctaw Bogue Chitto Cr. 32.1541 -88.2732 Procambarus lagniappe 5
11/13/2013 Tombigbee AL Choctaw Yantley Cr. 32.2364 -88.317 Procambarus lagniappe 1
11/14/2013 Tombigbee AL Choctaw Bogueloosa Cr. 31.9234 -88.3031 Procambarus lagniappe 5
11/14/2013 Tombigbee AL Sumter Kinterbish Cr. 32.3235 -88.2905 Procambarus lagniappe 17
11/14/2013 Tombigbee AL Sumter Alamuchee Cr. 32.483 -88.336 Procambarus lagniappe 6
11/14/2013 Tombigbee AL Sumter Ponkabia Cr. 32.4832 -88.1021
3/31/2014 Escatawpa AL Washington roadside ditch 31.3557 -88.4211
3/31/2014 Gulf of Mexico AL Mobile Hammer Cr. 30.4559 -88.2388 Cambarellus diminutus 12
4/1/2014 Gulf of Mexico AL Mobile Fowl R. and trib. 30.4739 -88.16921 Cambarellus diminutus 1
4/1/2014 Gulf of Mexico AL Mobile trib. East Fowl River 30.4108 -88.1507
4/1/2014 Gulf of Mexico AL Mobile roadside ditch 30.3655 -88.1432
4/1/2014 Gulf of Mexico AL Mobile roadside ditch 30.3702 -88.1443
4/1/2014 Gulf of Mexico AL Mobile roadside ditch 30.2518 -88.1023
4/1/2014 Gulf of Mexico AL Mobile roadside ditch 30.407 -88.325
4/1/2014 Pascagoula AL Mobile Franklin Cr. 30.4709 -88.3859 Cambarellus diminutus 3
4/2/2014 Gulf of Mexico MS Jackson swamp 30.4122 -88.4547
4/2/2014 Gulf of Mexico MS Jackson small stream and roadside ditch 30.4532 -88.7187
4/2/2014 Gulf of Mexico MS Jackson trib. Perigal Bayou 30.4801 -88.8321
4/2/2014 Pascagoula MS Jackson Bluff Cr. 30.5355 -88.6836
4/2/2014 Pascagoula MS Jackson trib. Little Bluff Cr. 30.5281 -88.7129 Cambarellus diminutus 4
4/2/2014 Escatawpa/ Pascagoula MS Jackson roadside ditch 30.5591 -88.5639
4/2/2014 Escatawpa/ Pascagoula MS Jackson Black Cr. 30.4968 -88.4941
4/2/2014 Escatawpa/ Pascagoula AL Washington pond 31.21752 -88.35 Fallicambarus burrisi 1
4/2/2014 Escatawpa/ Pascagoula AL Washington roadside ditch 31.1479 -88.26217 Fallicambarus burrisi 1
4/3/2014 Escatawpa/ Pascagoula AL Washington roadside ditch 31.21894 -88.309
4/3/2014 Escatawpa/ Pascagoula MS Jackson Black Cr. 30.6882 -88.5769 Cambarellus diminutus 12
4/3/2014 Escatawpa/ Pascagoula MS Jackson roadside ditch 30.6366 -88.4918
4/3/2014 Escatawpa/ Pascagoula MS Jackson roadside ditch 30.6322 -88.4481
4/3/2014 Escatawpa AL Mobile Pasture Cr. 30.7228 -88.3839
4/3/2014 Escatawpa MS Jackson pitcher plant bog 30.6947 -88.496 Fallicambarus burrisi 6
4/3/2014 Chickasawhay/ Pascagoula MS Greene hillside pitcher plant bog 31.2974 -88.4893 Fallicambarus burrisi 1
4/3/2014 Escatawpa MS Greene small channel and seepage area 31.4036 -88.4506
7/28/2014 Escatawpa AL Mobile Franklin Creek 30.4908 -88.3102 Cambarellus diminutus 1
7/28/2014 Bayou La Batre/ Gulf of Mexico AL Mobile wetland 30.4163 -88.2572 Cambarellus diminutus 23
7/28/2014 Bayou La Batre/ Gulf of Mexico AL Mobile wetland 30.4147 -88.2808 Cambarellus diminutus 6
7/28/2014 Bilbo Creek/ Tombigbee AL Washington roadside ditch 31.2577 -88.0279 Fallicambarus burrisi 1
